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tet dt aichUfiUl WdT 3 T(, 1 ^-te-te-dlt dt tett dt dfat||<i «I^ 
^ fdt td dt 3 <tdM ddt dT# dl M^dchl *t TER dEIdt, tedddl, ?ET 
tfTcT t, it ITT fafu dl slSdtd S^dld dEt tl ddd-i d^dfa, sJrdlsI TOTT % Id 
it ■frFfr etot sm % *npr li ws # % ^ T^ft t- tet dTOW 
ter, di di<uiK t- 3 n^rer t xiqxim te: ftr it t dtet te first efr tiet 

dt fate 3 Tk dd 3 T 1 T! WT fldET tl 

dl ^Rrfchl 3rtete wfcr fa^TFT dt 2009 fa flted UNAWE (universe 
awareness) fa ■JRRRT fated dfafaRlfa ^T tt ted dte tl 3tefa=[ld dfa 
fa 'JFdtd' if dfafaltjfa dT yl'jlq-C fafa it fatt dte TTdT did ''Tit tl IT dte 

ft iert dte t 3rk unawe fat ^itt t tet d terst fat tefcrft fa tpt 
3 tr«t ter wn t tet ter far % fatt ter fa fte tesid d dfafalite 
tfaterr dt ter ti 

idf % TTcfr ctr 3 rtete Trite fted dterorr 3 TdTR tt 

ftdT te dlT % fa<fa dlfa TTFjT fter te fa fd?d % 3 TTR °qfarfa dRT Tlfirf 

Cs O 

df — df faf?JdT TT did d^q Iddl I 

ITT dfadd t it d?|d % TTldt % ^ d fa^n fadt tl Id dfadd dKdld did 
fadld faq9b, TO ;n Id did Id, fdddR ddT fajlld ydK fa TTdt Tdfddt did it 

ter dte fa fte u-4dK tt ti RjitH fa ter# etot fa tet, tefat, 
d^Riarr srfifdFT, wfarETd fa firrerfat, Rkhi, dTRRdi fa far- dudrtet fa 

dAHifld dldtdRt fa TTTd it ifa fated tet t ddd dtl 

id teffar % sruTT ddfa t ffa di MRdq-.i %te, fa?TR teteat te te 

-O ' 

tet dt ter d drdifad ter t toi tetti 

^t.^t. tchtydTH 

df ftet 

tedTFTT dTOT 

•o o 

wm 

o 
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• to to ftofrT to totST Fto to ftotor ^TRTT ^ ftotor fTtot F ito F^ 

3 TFFT Ft 'H'H^HI 

o 

• ftor m aiebufiUi 1w farFr^r % to? 3 TF to t 

• W FTfFTT % fftt to fhp? wtot to torf to t 

• <w$hi fto fftt yfdRn wrm 50 fw to % to oftt t 

• FT FFTT FT to^r 3TFt FT fsHII # % 'to' to' 'to 't 

• ^TF FT1FTT fF Fto x| <+<+,< Fto FT to ^ to to to FT# tl ^ 
?TR? FTT 't 

• w ftirt % tot to Farr to ftotor tot % fton arrtoto ftot to 

■tor ft ttfot "t 

• "to Fto to? to to ?pt wtoPFr to wj to ?pt?ftt 

• itf to to tofrT 

o 

• T|to FT 3 to 3 TST F? |W to FTFT PFT (FFT, to to FT to 
cTFrf ) 

• t?f to to tot to to 'to'sr tor 

• to to totJFTsr ftor to -'Msh'Ji to tor 
(^pnto) to ftirt 

• Fsrto to tor ftot to #« to ftiftt 


tor to 

tor to £ m& et fer^rr tot etorr orr zm t cr?5r srto smto ?tff to 

gr^$TTe giefsr gieTsr gnm^fter ftto tot ^jjtoorg §m 35? to ti to otor r 
35 # eRTcTT? fto^TcT cjoto to F 5 TTF ^pgtot ftofcT 5 T^TT^ ut^ totF <to 
^tf torr, grsrar ^tt tocTF to ftoptot H ?to fto? to? ?rto gtot 
©rfcraff tot totto gsr sjf^t ti toc^Od toF^^pTTtocrjrtotojrw 

toto off st^st F^e to ssftof to fto tot fto to^ir ton t 

^rtot^FTT^i 
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yiT3llcl # R#: 

O 


7FTF k % #F ^rfFFFt' F7t ftcT # # fir# FFT FTTFT t # T#, #T FTF 
F#tl 

F?Ft oqfq-^i : d+^kl fi-TT F#t FF FfHT 't 3TlT d+6l<l FTF7 ^7 q^r-Mpl^ °qf#l -f 
TTft 1 J^I' Fit TRTF FT 't^T "tl FTF 7TFt Ft 7TFF FT 73% fit# °mRt 1 # 71+1M 
Ft d+FI<) FTFT FF FFt %7F 7TF# # d*6i% fitT # Ft#, F# F# # FTftt #T 
FFT Ft TFT Is I ^Rh*1 F# # FT# 3TIT FTt # #F ■§ (FT# F^Fft fttT # Ft# ) 
73# 3lclRST FF 7JFT 3FF F3F F7FT 3TFTFTI 

F# F# /omRtI 7# ftTT Ft F7T fi#! FFt "t, FFJ #F FT 7F% F# %, FFtfFr % 
F# 3Tk FFFT F7T FTP# fT % %7F T% t, # 73# FcTFT# F7T ^ ‘ <FTFF> ' F3F 
Rickll I 

3T# 3# FT# Ft##!# Ft fi# FF F>F # Ft F%, FFtf# % #t- SjR 3T# # 
3TFtJTTFT# F% FF# FT# fh 
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ai(ci & ftr i 

grs5iT?r-’qoj5<«i (or$t^ror ^?5rr sff? 

zzjcfc grmrz mr gr&m*r 3535m 


i.i: mgci5zmmo &$t$iur ^?srr 

% ^FsRTT ^t PlilRld ^ W ^TT 3TftRR rRR MtSM ^ M, 

^ 3il=hK (WiHT ) ^ ^RFTt %' ddK*t cft^tl '^pR fM ^ WF RF% WF 
FRTF FT 6<d^ 3Tk U^t Fit S2TRT M ^ IM F>% I FF FRRT # dd*-l Ft 
SFFT % FT^ Rlddl tFR FRHT FRT f^RtSTWI v3dF>t dfll2 fFR FTF fFF % # t^RF 
FF>dl 'll f^RtSM ^ $Wm FR? 3RtF Ft dFirll I? FF? F?tf FTFi FFt HSrll I 

-O 

% F#Ft FFRF 3lfc T3FFRT FFT^' % M F^SFT FRt FRRR FFFt 3^ 
d<Sdl 'fl FRW % SFRT M ^Rt FRT FTFt 1% FnJdl ^t FRTF ^ 6<r1Fi 3Tfc F!& U^t 

♦ o 

w# t Ft ffh% M ti fr%t 3tfc fif FRt ftff% ftf fMfaIi ^rt ^ 

SFTF FtfM fFR FF FnJ+11 F?t cfcq<d T?FR Ft FFF M' 

FT% 'fl 3FT# f%?Rr FRT FF If fFR Ft fF?F tf FF 

Cs 

FnJdl FRt F^R Ft M? FRt M - FT% Tsl fFR 
FF 3TF% %F % RFt FFF M?t FFt 3TFtfFRT 
^ # fFFTf Ml 

FM FRt FFt' 

• Ft Ft FRTR FFt fM# 

t? 

• fft ff f^?ft FRT ftF Ft fff 
# M FFRt t? wot ff t 

F>5I RtTRTT ■§■ fFR FTRT Rd t 

CN 

3^T dR <ld t Ft fFFRRTT 1h 
FTt % 3tc|R M tl 
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&i(ciR)(lr-2 






O' 


Jlfdfdftr tr ttyT ^ y ys#' oilfy-d WI fl ^t<HI 3T%t 3TTCRT 
^T ycbdl tl 

ftt yT ftr ^ tM tl ?ZFT t % FTT ttt yT 3TTUT ftRTT fM fty 
3FPT^ =h^ll 3TlT yiyt 3TTUT 6+lyil Tift I 

o 

'Tpft' M yt yf yt fwtW fM t WTT yiH ytttl yyt FFt yF 3FRt RTy 
yt yt yt 3ty tty t Mi yt Fy wi yt yiy ct fyt ^ty ytFFT t tlr ftr 
yr yt# 3ty fyqty fyyr yrt yfyy ‘ytyry yt#' # fyt rf y?y yfy ti yy 
tt M % 'yt yry' yr fyt yf y yf?yy # fsrfyy yif ti Ft arryryt 
% yyyt # ftt yyt sryyt yrif yt ^<Hiy< t# #nt yrfy ytFfyyf farfyy 
yt ttyiy yyty t farfyy yt ttyrt 3 rrt # yry ye t# Myy yt Mf yt 
ytyry ti yt yf y yfsyy t ytFyt yy Ft fMyn yy# tt# yF yif M 
yyyn sratt fyfyy tFryryr yF yry yry y#i yrf ytFyt yt fyfyy t 3fk 
Fiftyt ytFyt yftyt fsrfyy i yyt fr Fy yy yt wy yyTyt t yt ftt yyyt 
ti tit Ft ytf yy (tit yt) ytFyt # tt# %y yry, f*t ftr ynyt fy yF 
'Fy' yyr t 3fk yF ylFtt yftyrt fsrfyy ti 

CN 

1. yy yet yt yty t yt yyr yr tfft y#i 

2. yyt w ft yy yyt yt y?yt yyiyi yt yyyt yit y#nyr, fyr ytFyt 
ye ttF yr yyt fsrfyy yyft ti 

3. m yy yyr' yt yyry fy t yy (yyt yF yrFT/yy ftf r yfyfyfst Ft Tit 
t ) yry # yyrr t# try Tt t, yw ftt trf "tt Fy yrtty yr tzyr yyrr 
3Fyiy yt Mi tty ^rfyy yy yr ^ fMryi 



4. 
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m (Ffr ^%MFTt3ttrM^)FftFTtTTfFrt fFFftF 
1%5Tr t Sjt- lift F*HI -tiici FRdl tl 

Cs Cn 

5. RIF FFt Tpft FT %TT M Ft FRlt t FTFT FT 12:00 FRI FtFFT tl RIF 

F*l rl F*1rl FTTFit F^IsFI TP? ^ tll*1*} HSFril t, FIRT Ft 6 F^Jlrl t 3^T TP? 

CN CN CN O' CN 

f&TfcFjl FT FF% ci^ldl tl RTF v3*if>) Ftc? TPf F% 3TIT FlFt t, FTFT FT TlfF 
Ft 12 si'Jlrl t 3TlT RTF RTTFtt FTf fIstI M Ft TTRRt 3TTFt t, TIFF ^ 6 
^3% ^ 3^ f^lfrM ^R TJTJ% <rHldl 1?l 

CN 

6. FTT RFFR Fit Fp^ FR FTFTTF, FF FFT RTF FFT fFT Tit FT% FF FTF Fit 

3R# FTF TRT3T FR ^ft Fit FT iTFfF FT TRRT TTTTTFt % FFT TTFtl 

FTp£ fM % FTFT, FTtFFt, Fte 3TTf% Fit Fit M Ft TF5FU t Ml 

M Wf 5:54 M FraFT % FFf FFFTT t FT TIFF, FTRT RRRRT ta 
«l'Jll FtFl FTTFT RFFTRTT RRTFTT tl 

ws% FF FR Frf fTFfFFT Mt^tr Mr FTFT FT (Mt 3FTFT) TRTF M tl 

2.1 farter ^TRr^%^MRT5fr 

^3T3rti i^rfer, ^ecTSTram^Tfe 

T^Ft Fit 3TF FRFt fM t FFTR 3TF sft ’TIFT FFTTF, FfTFT, FFRF FT FSF TlfF 
F?t 3TFFF F^Rtl 

O 


2.2 5TT3o c£t fesifcT ct feT^ ‘^t ct foT^ c#RT RTT eTTTTT 

ti ^ic£ %t erreeft aft srt f 1 



s^t HIFi FT F*fF 

FFl^il 

CN 


FtFFT 


FF?Td 

CN 


FSTRlfF 



FF JlfdRfy Ft 3RF FFT TRTt F^t ftF ^ 3^T FfFfMrTF % iRRld Ft RTT^t 
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t^RT (^rft cFt ^ f<H<)d l 1 ? ) ^ 

RT <Sd <61 ^1 



did : <ld ^ f^lfclRt ^ 

rr? fwri 

o 

fr? it #Rfrt ^ 'rtrt' 
R^ RRR ilM6< 12:00 Rjf 
tl fs^t ^t RlfM 
fafer t, 
3th: Rif R^FTt rr? 

C\ 

fsrfRRI 


cft f^nt ^pf ify-R+fl farfr^i 

CN 
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sifrlfafo- 3 

rnmcfitcisms 

3TF ‘ Ft FT?’ ^ft TtcT ^ FF fFTFT FF Fl^t I F2?t Fi ^TRt 3TR TJFT FlFT T#? ^ 
^t FTt mR^-HI FrR FF F?FT ^ FF FTt FFtFT t (FF 3TTF3FFT FFf t FT 
F?? =h<.dl ft ) I FF W fR 1?T FT? Fit 3TFFt F?tf F*l=b FFt f - 3Tk FTt F*t 
IcRqdl ■§ FF FF FT FF% FTHT TF? FF FFTT3T Ft fh FF Ft 1% F?FT FS?t ^ FTTf 
■3TtT F?t Fit TT^ F^t fFFTt? f?STT ^ FFFT ft; FTFt FFt f??TT fjRFT F^Ft FFril ^ft f? 
FFT FfT?FTT FTTFt tl 

3.1 ^mr m Fot?r $rr %^jrnc^m%^ $tt gr£t$ MW? 

1. Ft TR? 3Tk fFt F^t FTt FFFTt FTTFT fTFfrTFt ^T RFT FF ^| 

2. 3TF FT? FTf 3TFFt FTSTT ^ FFFT FTF FRIRI FTFTF ^ F?FT FTt F?Ft 3^T 
TRT ^ ■#? R TTll F^Ft FTt 3F5F5TT FFlR ^ fFT F?FT ^ Rr FF F)!f FT 

Cn 

fBttil ychlRld sldl 3^ 'Wt *T H6d*-| ^ ^k°l chid W l$tdl 3T?ft 

^ $?Nll 1 
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3.2 w&rt&t 
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3.3 rigdu C$t 35^ 3f3T^^SW tffatt? 

FT#FtFF 3F5T5TT FR# F5t Fflt % FRT F# FT # FTfF FfifFT Ft FT fFT 

♦ CN 

3Riffi i fft ft ff # Fi fF # ftf # f^# fr Ff^RT ft# #t fr # Ft# 

# t#i 

FTT Jlfd'Rflr t FF iw FTFT FT# t % Ftt # FTF F5t f#ft W # FT, 

ffft fr f^rt # f#ft 1 1, # f# ^ fF# # wr % ff f^rt ff ftf 

Ft R#lll cHII'R) F#FT FtFT FFFT # TRT fF#T f## FT ## FFRT tl fr # 
FRFT T3TT f#frt # FlFT, 24 F# # FFFT F3TT ^Rt FF FT fFRT # W # FR 

# tf^ # ##fti 

FTTFrTTF # FTT JlfdRlflJ FTt #FF Ft FF #T 3RRTFT FT# FF # f#t Ft FTTFRI 
FRFT F# FT# FTFT# FTt fFTF# # FT#t F F#l 

CN 


TTTFSJFT! FT# # #FT TTT dfe-HH FT #FT FFTFT FTTF# FTFT RfFT FTF W #FT 
fF FR FF FRt #T T# # #F F#T t FF Ft TIFF TRFT tl 3TTF FTT I## % 
FF# Ft f#t Ft 3RR- 3FRT FFFtf FT# F# # TTF# t; # 3TFT FF TTF# t 
f# FFfF FFFT T# FTt Ft fFR # t FT # TRT ## #FT % FFt 'tl 3TTF f#T FFt 
TRT# t If TIFF FR FtFT FFt FR # Ft# I 



FTT TTTFFT # F# fFTF TFT t f# FFtfF FFFT FT FFtf#F fFTTTT FRt % f##F 
t, FF 3RRTFT Ft# ### tl 
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3.4 =^3tt gmr wfcn? 

J[fdRflr # W^f 3F<TOT W\Ft ^ % ^TT SHUT ~m 

Fmri f^rr# % ^ 90 ft# w # f#rf#fr ^ #ttti 

3.5 ^TrcjoTSISonysf^oTT 




3PT WE# #T 3F5FJTT ^RTRT t % f#*T f##T % f#*T #^rfrT # #W ^TT ^T^nT 
3# W^sf «nbrT (W TO Ef WTO TO) 



3.6 


tT 33TT Sot goGTT<j f^TT^ cfT# 3&ZT&T 


"ft 5T^7RT sTlc ^ 'MS +11 chdl^ MS'MM'} ^ Mif? I 



i 
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3.7 3r&[Trgcm&foTT? 

Ft xisr Ft 3^Rt f^r% tt ti m FFt y% tt ^3FFt ut ft wr ti trf 

55ft FTF FT Ft fsrfFF FT FT? FF IfFT tl ftt FFF FI 4^11 1 itt TR1 

Cs 

t>. f 3T^ ’Me? 3l 1 1^ F Rs^M FI FFF I 

RF FRFt SHUT | f^pr ^TT Ft 4 f*FF f^RF tTFfttt (FRTT3lt) f F?tt FT 
TPFFJ t RF RF FRFT TFtl IT FR FFt F^tt Ft RF FTT FFFR 'FRRt' tl F??t 
Fit IT FRIT "t fFR F?FT ct Fit 3Tfc TRRt (<3RF itt) FF FFF FFTFT "tl 



F?F iRt FT FFF 

3RF itt FT FFF 

Ft FFT 

Cs 



^t xp? 



3TTSJT (F^T FST) 



3TTSTT (FFF FSl) 




IF .ifdRRt Ft 4 Um tld °4tqn 'Ft Fp? tttt Ft 3TfT SFTF RdWI FRTt 1? : 

1 ) F?FT FF t it Fit FftF f?F f tt RrF RrF WI FT FF FFFT t FT FF 
FFFT tl 

2 ) F?FT FfF Ft RFfFFf t f?F FT FFF Ft f?T?FT t Fq<rl TTF t it Fit (FI 
IF 3RTF 3TFFTFRT % Ft t?F FFlt t) I 

3.8 FS3TT WZ 5tor Q&T&&T 50 ftTFcT $t cMt T3S)RTrt? 

1. ^Ft, F? 3fR Ft Ft IF FFR FfST Ff % Ft ?Tf FtlFt FT If tk FFFT 
FTt FtlFt FT I 

IF FFF FT3T 't' 6 Ft t, Ft FF TIT t, FT? F?F it TIT tl 


2. 


’i w 
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3 . f # facjpT % f^r wm ifyq+i) 

fliRivji ■'R cs^^ii 3ffc Ws+ii m^T fliRivji ' c r si •'ii i 

C\ 

4. m 3TRt tpt q? qqr q?r -4 <+<+,< c^ cr qi# f^ifrr q? 3n 
'Jll*^, Sr^lfrT 3R 3R^ R*1 311+1 ^ W: «|\j1 t'l 

5. ^T Wf ^TT 3TrfRST ^ W t ? 

6. ^Tl W&(t qTT qH^rTT tl qF qT Wl 3Tft ePWT 30 f^T 

%' ^=b qqqK d+lltll '§' (29.5 R*1 'jl’tfl 3l«gqi 'Jll*-1 q?t <161 *161 1? I 

F% W RRT qrfF^I ) 

7 . qr qq 1 f?q ^ 12 fttrt wm (360 ft#/3ofqq) qqqq 3»*f t % 
qq+Tl qft q^t ff qT Rl<ld %1 7TT 31Ft q£T Ftmi 

8. qt q? "571 Ryu ^ %T fir qTSTT q? «I<SI1! I 

9. 3iq f^T ■% 3IF1 ■% W. q^ l?l q*f cRcT q^t llyq'll fSTfrTjT q? 'S^f 

CN 

TFT ■§ 9<*r1 qq qqf fSlIcM q? qFt t'l qq|fq> qF ST^Rt qTSTT ^ qiW 3TT?T 

O Cs o 

qq RTT 'll 

qt 3R TTSlt q^qt qiqr qT sytai qrt q<i+ii rWt Hk ^+11 3Tq 3iqqt ?|Tt 

qT qpT 3Tfc q*l 'Jll^'Tl I TT^ft q<s+ii W$ chlsq) ^ tll*1^ 3TFRTI q^ fsilrlvjl qT 
H?T qni+11 "371 TFT T? qFT qqT FRt q?t 3TI% ^ fqt) 12° 3Tk 3TRj^T q+MI FlqTI 
3lk q+1^1 ^ cTIWT 48 f+Md W1 3lf?RT d+l+ll I qqt? 1 JRt qit qqT qqq* qrfq 
360° fFT ^ 24 q^ qy 1440 fw wti t FTTfq^ 12° q*T% % WTm 48 
1*1 "Id WT 3Tftiq7 H^RTTI 


Fife : 

3Tgr cr? ^ eft mzf git? qf^5 jnm^T $i3R 30 f^sr f^rr 
ti si^ §^o jfter %?Twti §rom M §m$t cp$r r It 3 # q? gn# 

^ rf^JJT ^t 27 . 3 f%5T gfsrt fl m (Sidereal) 5T^T?T J{gfcn cfogmcfl tl ^Rfcoi 
^of 27.3 ttsrt^qe^ti^^fqotqf^S JTT qo?t §g cjo& gn»t gR# qo^TT 0? 
m mfit ti ^rtfert r&m q^t ^ gifcifecfcT it q^crr li cn% m 
gram&n t^sift $t mvor smrn&rT f^srfcr q? ^;e^t ct ?jsf ^ 
glT ZJcfcl 29.5 %T elSltf I ^$1^ ^91T ct gl5>I# ft^r 3S1^ ^1 ^t$TcM 
t$t GT®r§q®r 50 fFi^ 5t#ti 
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H \JlMrl t fl7 7rH T^f, l^lt, 'MS *11 Tftltt klT t 3flt t tt *161 <d*lr1l 'll 
Mpi+11 it 1 J3^t t 3TT% % -MS *11 H7 T^f it <l3ld) IT TRtTT 3lM*?<& itlT t 
3lk ^P1 Tl TTITir tl ITTTt 3T*TI1«-H T7t 1? IT ill f 31% % HT 
3TT% IT# k?Rt 3TTT^ it H# t 31% itn 1 ! 11 HIT tl 

iff 1S1T 3Tk l*lt it 17STT% 3tl7 117 it TFT % itit it IT lf%lT / 3ITM1-II 
dt il6 u l 6lrll I IT 6*1 'JlMrl t fl> ^TII H6l sldl I 3TH % "MS *11 ll ^FTSTT ITT 
Y^t it T78TT ct TFT % 5° tllft IT 1T17T 13TT tl 


3iqts) til: 117 til HT IT ^Scft it 178TT 
(shlPrlTl) 3^T 1*HT 1% ^TSTT 117 irt it llddl 

tl xFHT sblPdm it HT % lit it ik JM<dl tl 


HI it 1751 T?lt 
it hit it it an 
5°lTHt if t 





T?lt i£t cfT8TT -^Tfkm 


3F%lt til: 117 tlT fk? HTT iq^ Tjsft 

it iran (sbiPrm) 3fr hut it 
1781 itt irk it q-iicdl tl wn 
nfkm ir it% % nr *M<di ti 
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■qzeft C# EJ7STT ^ m % fc<cfWI ^fT WrTT t kraif ^ ?fe fq%| nf 

¥tl wldl ymi (\j)tl ■4sl kra^t WsJ*ii ksrfk R<qi*t ^ fH*t *i)dl 

fnkr w k ^t rak ufT ?m «n?5t M it) .'5 i<h«m n??n <£t ^tstt R^ih) 
n#ki ikt wraTTarf ^rr 3mra %' arrant % ^frar nr ^nrar t % 

o 

eft cfrsTT -Eft it Mw knfNt ^ ^ ^ ^rrarr k^rar/arara^rr nr 

k?, ^rkt cr ni ntiSt krpn it ^kt anki $*ikk TiFn ^rit ^Tfwri m it fkrfrrat ^ 
90 fsiil *-k ■?! arar k^rkrar ^t 'Jiq Wsm araraRjy /k^rar i sm % ^t k , , 

■?k (Skr rater it an mi t? ark •ue'Ji ra^i "ti raF «wi^ kr amn?r ^ i it km 

WF 'R W^+11 ^ 3TT% 'R i!6 u l 1?, 7T![ ^ <*>d ^ HH % mII^I mII^ ^l 
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■*nf, affc ^r^TT ^ t tt^t ti 



i jsgt 3lk ^F5*TT T^7 
#U ^ t TT^T ^T^TT tl 


<J5 U I ^ f^ ■^ni'HI 
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Total Lunar Eclipse 
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WZ c&T # cfFFT sm^\ f^rf M? W 3TFT 3TFFT3T mt 

WT ^fPT ^r M^FFcTT %#V? W 3TPRFt ^Tf^W f^FTT ^ #3T M<T RT^Tr ? 

^ RtR ^F? dFFT 3TTWt RFFFTT R^TT 3^1?^ 3TT^ 

RFTT3T! ^ 3^T 3TFFRH ^T jTR %^TTI 

Ih<hTu| RgfcT : 

• w 26 f^ ^ f%rat wr^rqt rfp£ ^ ^r|j[#d r Rm;i 

^i 

• Y 3Tk «it i%rat ^F f^ ■J]^' RFT R % Wild - ^1 5TFT ^ 1 7RT ^ RfcT 

-O 

rrrf ft wrti 

• ■Rr? ■# ^ ‘RRT’ RT^ RPT ^ 3Tf%rT ^T R chld^h* RRT %l 

d<^ii ^ ^ ^ RTR dR y<*)K rilfe RtRT RRRRt ^ RSZT 1^F|3Tf 
1*1 ^IM Ff RTFTI 3TR '?R RRT R? Rh J llf ^ dll^h <ilHl ^9hl 
d'RSMRR RRRT RT % RRRTT W R#T| 

o o 

• 3TTWT ^F? dTRR RR RR t^R tl 


v3m 4)J| f^ftr : 

RRR RTF ^R MR RR^ RF% ‘R<f W^f’ RTRT RRT RRR R^t 3^R R^RR ^F 
3TRFT fRR R% RRHR RT Rif f[\ xF5RFFF RF RR*R SFT R^F RFFF ^ 

fRR cfT%R RFTT RF f%|R R^F yftxH farfrF5T ^ RTR RTR x|RR<l 

RR RRT %R RR) I fedcKl ^R RRTFIR ^3TT WT # RR RFTT RF fRRFFf RTF 
fRIjffRT WT FFTTI. 
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srfrffaftM 

mm cist mm gm it mzt tesncrr t? 

4.1: zigm c£t cr &&s>ft#T c& fctm 3r c*=>^t^i^r 


FR RR qt ‘SR>3TRT Pl+d chSlkl ddiq* qkl -MS +11 qk kkt 3lk «ldl^ kF 3dki) 
rrf q? 3nM=hl qqr Fkqqr "ti qpj fkkt q?k "t kt ykt ktk f<kq^ "ti Fdk kkk 
% qrf arr^Rr kkf 3*k q>Frfkqi qqrfi 


qfe 'jfidqvi' k - qqr qtR, qqr RRjfqnrq, qqr fkqR ark qqr qRkrq % RqqRi q 
t?M qvk qk oi*i) 1 viMdid qt 4 Wm M g4 i qq <=m-+i qqk % 3 *% 3RTk vri^+i k 

O 

3qqr 3R3r w fkqqr qn 3qqr cWRi qr kkFr qqr qsr 3rr?kt fkarr qPTqT 
f3TT qfqri qfd 3qf ktl qF qqq ^3TT qT FRfkk 33k 3TRT RTHTf 3^ 3JRRT 
dvik d+ll I - dl<) kldl % d'M RvMI fqa RTt kt 'Jl^d skT) "3% ^RT qk+l 1 k<R 

CN 

k kit k qqr qqaq fkki c^cjRhm k qqt qt 33 % wfkqT qqaq qki fkqR 
% qidik) % qqr feqchd) qqrft 3rk qqr FFt qq qeqq qqqn kqk 3Rkkr qk 


kdd 3RT Sd-ic^o) q><dl Ft 3TR% #1 kfqRT FFT 3TR# 3RT kt W 3Ft d=hdl 
3TI 3Tq# 3RTFFTdT FT 3Rkt3 3FRT 3TI 3# 3k qqr fkqR 33m 3R3f3 % 3Tqk 



3qq qk qk 3 tr# frt RTqrf 3k 3 trt k kfqr fqqr difk qF iqq qq ^ik? Rqik 
^ fkk kk qR tik i kfqRr ^q3nt$r rrtt 3Fti qk 3ii«?dl k 3rqqr 3Rikt '?q 

CN* 

qkfqri qF qqr %qqr qri qF 

W%T FFRRTT k qFd qqrfqq 
F3TTI qqk W%T 3TT^fk qqqr 
q? arfqrq qR qt dilk qkt 3% 'kq 
WTl kdT RFTT RTRTT t % k? q? 
3T%q 3Ti^fk 3?kt kt yq k fkqFt 
fkqkt t, kk Ft yq k kqr wkkr 
k 3TRT k qrqk q? rot qri FR 
qrFikt qq qqr 3ik wtr k 
kt krqqr ti rift wkkr k qrkt 
kkrft q qq^ ■§! 
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rNrt rtr ^ t % tfq^qvl ^T«rr3rr t # ?rt 
mr Rt ch^rRiii ftR# ti rft # #tt % rrrt 
c£ rtf rrr%t Rt rr t ^mi rrt r\rt 

RTRT ^ -3TRRTTR RR^t %RRT q^ddlRtd RIR ^fssft 

rr rrt Rr rr t rs% Rt 3W #■ % rtrt rr 

Riqvrl I 3TRRTRT cftsl Midi ^TT RtRFr R - R<q*"l RR "3*% 
RRIT % % RtfRR R' RF RIRTtl t RIRT # RR% FR 
RRT RRR%T %RRRt RFR RRTt RT 3TR% 3TTR RTt 
RTJFT ■% RR t RRRR fRTRTI M^TRRlRT RRTRT FRT 
•H£M RjRR % FRt RRlfRR 1|R 1% vj’-sl*} RRRRtR Rt 
dOiq-* -MS *11 RRT M6-MI f^RTI fRTR "3% qm R2Rt RR 3rlKq-,< Rt^ ‘RR RTt 
q->q<H RRT <q<VitiH FT, Rt Rt FR Rtf RR? RTF «^*ll I t^RT, RFT d*-Sl<l wfR RIFT 
RT fdt, RTRt -f^THT RT fnt RRrntr % RRt ff tl' 

RtR RTT qklftlR RF RT#, RRT RqqRKd RRT R# t fFTRT# fRR # Rt# FtFRT #RT 

t srk rrr f # rtrt rrt rrrrift ti rtrrtr t rf Rt ftrirt rf# t, fadRi 3R? 
t 'wj^i # 1%ff rtrt' i fFR 3TR# ^rrt RfRR Rt rtrt rr# t ftR# rf# 

RTFT' t 36l<+)< RRR#FT RTF RFRF RRT RFRTRTI 

FRTT# t F^FTT % ft RFF#, R^ZT# 3TTfF t 3TFR[fRRT RRlR# Rt RffR Rft tl 
RTRiTR 6*1 31 1 % ft RRTRt RuF-Miyildcll RTF ^Rd RTRRF 3TTRT tl d*I^H*l FR RTRRTfR 
% #RTRF # R<q<iq t MRRld 3TRFTR Rqld^ 
chlRlill tl R5RT ^ yq^lRld ^ TRR 
Pl^q tt *1*1^ RRRRRT 'qt vjq^dlrl Rt tl'*l 3fR 

o 

RRt qPlqi t RTRT -qs+11 cpt MiRT3Tt % RRt T T§t 
tl RjfFT RTRRRT % 3RRR t^IR UTR RiT tlRT 
tRT, RT RRTt % # RRT%T ; feR 3^R 
tlTR ■% RR ^ RR t t^qTI W. RTRRTfrT t RRT % 

/N C 

RiR RTBTRt Rt -q<S* 1 l RR 3TRRR tt tl 


C 





4.2 gimqoi rrr^M^n'^jor^ SJTnrW? 

R^RT Rt W? RRfo W^f cFt Rr^RI W? RT SRSlt' RTT S2TFT R<fRT RT 

C\ ' Cs 

fHR r^i 3ik ^ wqf^rar arrfrf^ff rrr 3ttr, rrrtt 3^% ^ 

Rp? RRh RpJ MR'^i^Ml3Tt R?t Rt% RRT RR R?R1RT RRT t'l 

IRT f^TT ^ RRRRT q-c-xj) R^t RR - : RRT RR RTR Ri iRR RTt SZFT % ^q*-l RT%I 
RRf RR RTcFT W?t RST fRRRT t 3TRRT RRT ¥R RTR RR R#t 3TTfrfRRT 

fRRRR ’^R’ Rl% f - ? RTR Rit RRRt 3TR RRT f - ??R RRt Rist %?R RI% ? 'SR RRU % 
fRRR fwf R^l 

■?R RRR RTt ^xqiRfid RT^ fRT IRt RR?RT RTT R!?t RRT R<RSI R<ddl 1? RT^ ¥R fR3R 
RT fRTRt RRT % fRRTT 3TRdlRH RT^'l RFR R^fd RT RTPR ^ R^R^T % RR wfR 
RTT RTfUT RRH RTTRT tl 
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WWtt Wt ^ Wt 

Cs 

HSdl to Mt 

^torT 3toST ^TTM 
Wit-3 % 1959 ^ to 

C\ 

mi 



^f^tt ^ w: ^sr ^r to # ci^H wi ^ qR^hd 3TdRar wi % tor mi 

Cs C 
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4.3 


Tfggrr gs^t c# it #^r go & 

^rfm’il? 


fRl - sM-fl 1 J 3 ^t, 'flf ^ "MS +11 #t f^rf^TT ## ^1 «MI^ f% 3TO# 

5 1*1 eh ■ejefct ) < ■MS *11 #t ^r yehK M+MI f rtlffr -MS *11 WiT <hMd 'Hl+I’i WiT 

%y ft ^fft ^ f^i ^ ^ ■sqf^rT, "41# ^rrar %, ^tft % zrr f?R # ft# 
% -ms *11 #t fte ^T T TFT I 

«T5# #t #S*TT #t ^rff # fff 31^5# ^RTT# f I T^^fR frTJTR 31# 

ef-e# #t cfitf?rer 6FR# f | 'STcft ft T^T-ft ?^ehl T TrTT eRTT ##l W RR ft 
#tf #? #t fte ^ft #t fckqi^, 3TPT 3% S2TFT t%HT f f# ^1F ^ift PhMI ^TT 
R^IRTTI JlfdRfy # WZ W5# #t WW? % FF #S*TT # ft# ^T fFRTT #^T 
1959 # ^<q 41^ f vrlq H*TT- 3 MM MS *11 # ft# *lMI I F*% HHI - 3 rT^TT 3RR 

■41 ft irt # ^rf ^tt # ft# ^t #r# f^rf i 

4.4 =f^3TT qs^t 3# qfcs 3TT c^cTlt, ^ ^fT =f^3TT Jf£t c& 
aft T(croo£ qoiccll 1? 

F^ft 3FRt t|# Ft ft x|<+ch< t (tfe Tiff) 31# Fjf Ft #WTT ft F^ft 

f (qiffch Tjff) | ^FT zrw FH# t % F5*TT ^ft Ft iRf-HI T?F 7T#f f FFTT 
t, F: FIT 3T t Tft £Rt F ft FTF t? 

y O c\ 

FIISM! F^f ‘ffT Ff# elfTR) T^ftf Ftt# F# FFt JlRiRlRj Mt ftftl 
JiRiRRj Ft ftFtrf 3i# F#t Ft izft % Ft Ff i ffR f# 3tf% ft f# 

Ft Ff i 

FF SSI# fF FF FF ^sft -JRft ikt FT y^T# #t ^TrT '3R# f ft Ffl^t ^TT^T 
#TT "4T fte ) ff^T-ff^T ff^TT# ft? ftft "^Tlft f I ^ift ^TT^T Ff f#5TT f 

ftft f, Rh v3rd<, Ph< Hf$tJ*1 3fk Ph< FfiSPJT ^t f# ftft f I -qf *l( #t F®# # 
Wt 3TIT ^ yehK M+I'i f dlfq-i vi^lchl #FT 6*1 SI I F?ft #t f# ft I 
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37F F^Ft % F^ - fF % -MS +11 Ft FF Ft 1F3TT ' C R SZTFT tl FF ^ft f^FF f^FT 
ft?TT3Tt Ft 3TtT F<.qiRN sldl FjTT 3m<+i) -Ft, "3FR, hRf+ 1, FfSFFI WsS+ll 

3TFFt FT ^7t FF TFT tl FtFF TJTTFT 1 ‘f^’ 30 fNt ^ FTTFT t, FtfF FFt 
Wf t fFTFt FF Tfs% Ft mR<*FI FRF tl FF JlRiRRr % *t 3W it F^FTI 
FF 3FFT t FFFT FT ^F Ft %TT FTTftt t?Ft t FFffF FTTFT WT FT 3 t!t 
FRFF FTTt FT TTFF FF Ft FtrTT t! FF FFfrT ^ tTF3FlFT TTFtnt t % TF 'tl 

FTT '3TFtTRFTT Ft 3ffc TW FT% ^ ftt FF ‘f?’ °qRkl Ft FTFF TF FF? FT 
FTtFRT FT TTFt tl Fft F# F# FT ^F ^t t?R Ft ^«Ft FT FFt TTFF FTFt 
t Ft Ft FFt Ft TW Ft FT^F fF FFt FFFt fFF FF W F§f tl 

o o 



'tt Ft FF FfFT TfS$t FfFT Ft ttT %TT FFW FTTFt FF 3TF FTlft ^TT 
FTRFt FTtfF FF 3RFt tit F Ft FF TFT tl 
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s>rfcTferf£r5 

c& gaf cjo Ttref gite sricr 


to F Fto to 3Fto FRTF FT TFFT tol 12 3RF tof to Tlftot to tot 

CN C ♦ CN 

to fto tt to 3H4444->dl Tttol FTto 3RF tot ftH to FF 1FTTTT tot tl % FR1F 

o 

<|Tt FT to FtFTT FF Fto FTT 61)14^ ^ %#tl 

to to tor t TFfT 4-wto 344) FRt -3TTT ’jto to FTSTT FF ttoT TFtF tl 
4^/^M t Sri 41 toft VJI-JIS 4t tt4t -tills <1 fto S44> FTFT 12 Fto FFT 5RT 
to ftf (toM* ) t to Ft toi 

5.1 URI<H£(H cMt itct W? 

fto to tt Fldf % TlFltol to? Fit 1 tFR 4r||k! fto FF ITF to to FTTt 3TlT FF 
31144 31 tl Fto F?tf 3ll4?K FFt ftorll tl 3TF FT<f 2 FF sRlF Ft fto 

ftorr wr to to tofFR 3rrtotot to 4 >vffi to to ti Fit 3 towi t % 
to FF4T FT FTT1FFF FF to 3FFF5T t to to FFT tl FF FFFT 3TTSFTTEF f to 

tot tot to ffft to 3ntot % hsfhi ft fft fit ffft ti 

CN 


tor ototot to fto ftotot : 

ff F?to fto to ’to to^tototo^t'gf^t ftorto to t (^tot uf 
% toto ft) wr 44 <±41 ti 3tot yft to ftt! 3TR fttff ffft fft ton to 
Ffk to s4l to t si 41 ti 3RRT t '3JT3 ii 41 tor ff «u«?n ftoto tor ton «hi, 

to to t FF TFT mi to FTFF % TTFfto FlFR ftfto to fto to to 3Fto 

Cs 

torT to to to tot Ft tl 5 Milt) sto FT?? 3 ^<4 41 4 314414 tl FTFF ’tot 

-O O 7 Cs 

FFT 4'-t44 FF FFT FF (4Rs ) 4sl to T|t to ft 31 1 t 4*1 4 tl (4l41 319b 3^T 

tot ft to Ffto t fff ton t! ) 

CN CN / 




Mi 
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xJl€— 2 




W #RT ^ TOR rTRlr 

3TT^fM c£t ch^HI tl 

("3RTf +|vjk), 'J’dT *U$ T K, (l^M/’HIM ), 

ilR^I (^fRWtfw - 3## ^ Wj; ^ 
3TT^7R %*) 3TTf% STT^f^TT ^TRt Tjf tl ^RT% 
W^FFTT 3TRTFT tt ^TFWT tl 
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xJl€-3 



f*Rr wm sn# ^ $Nr ^rr ttrrt, Iwr 3nf% %' ^t?t 

o ' 

TjTRTT t, tt tt 3ff^F5r £Nff f f^TT W tl % 
f%^R dKH^H ch^dlrl tl ?TR # it 3TT^RT t iwtrT 

CN -O 

R-Wdl f| 73^t i^Tfw 4% «RF?? dKH^dl' % 7R 

W wt t % IR^TT t^t t tl 1*T WR MR3H 
3TRjT5r t 1ft qicll ^IZ^TT^f f^lft ddl*} t *15'? cb<t tl 
^cT 88 dKH^H tl 
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5.2 'TScft 3ot tffes 3TT IT 3TW 3oT ^T3T2T (ttt Hi 

RSRt Rt Tit ^ RTTT RRT 'f^TfrT t 31RF% Sjft RT RRt tl 31R RRRt) Tit 

C CN ' O Cn CN 

rRrRTI # RRT RRT RTt qRsb'Jfl ^RcR RTT% RTT WF 365 f^T tl 

Cs Cs 

5.3 srRwi5r#f^cTRf^t®ricr 

1. 12 TTfRltt RT TlfST <RfRrlRt RTt RRT R% tt t TRRT rR, FTT M % RTR RTt 
RfrftT RT % RRRR «Kl«|< RTt RT ft I TlfRT ^TR ^2Rt R?t RTSTT % cmhTI RRT 

3ik fIrt Rritti 

2. 3TR R*Rt tTRfrt ttt ftlTlt tt RTRT RT TTTR 6 Rlt Ft I Rt lBR4) 
farfcTRT RT tl 3TR RRRf Rt Rlt % RF SRFT t % R^R TIT RTTTRFH RRT 

Cn 

farfcTR RT tl 31R TTRFTTR % 3TSkr trt RRRTT, R<tf fsrfRR rt f%wt 
RTRT RRR ftt fRTRt RRt tl Rif IrrH RTRT RTt RtR f fftl t IrrH 
3TTRTTRT t ^tRT fRT Rt RTRT fttl (tt RTRT RT <RfRrlRt ^ ftt) 

3. FR WR f^rft ft f^RRT RTRT RT TTfR ^ 12 RRt tl 

4. 3TR RTRT Rt Rt?J t RTTt RTT RRT f*RR RRF ftRTI RRRTR fRT t 3TR RfR 
31TRTT3T t 3tRT RTRT tftl RTR tt Rldlt RTT RRT RRF RfipRRt fSTfrFjT RT 
FRlTI R5 3TR FR 'Jll^RI I MrT f&llrl'jl RT RRT 3FR RTTT RTT RRF FtRTI 

5. 3TR R?Rt RR IMr t 3TTR RTR RTRT RT RRF Rt 6.00 RRt tl 

6. Rt RRt fSTfrlRT RT t, RTTT RTT Rtf RRT? Rr ^ RTRT t, 3^T RRT 3FR RPTF 

Cn Cn ' ' Os ; ' CN 

3TR RftRRt fSTfRRT RT RR TFT tl 

3TR R«Rt RRRt ff 12 Rt RTRFT RrR t 3TTRRtl FTT TRTR RTRfT RT RtRFT 
FRTt 3^T RTTf # RRT RFf f%T^RTTI R# RFf, RTT TRT TTRT W FRrff TTRT % Tift 
IrRRkT RFt fcR^t Tat Tit 't’ Rt^ tl 

O Cs 
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^3 JifdRTij ite3f 3rk 3#f % 3%i 3%i m # 3%r3 % 3f 3 

3331 3?f 33T 3% %f 3% % #33 it% %fc iPd-H % 331 tf%l 

CN 

5.4 ^33121 

1#t 3133t 3% 3T 333T 335 Tit tl 33 W 33# t 31 333HS1 3T 3133- 3133 
fs# •1 'jK 3t 313% 33% tl ^3 31% # 333 3 333 tl% # T3 % ^<qrl tl 
313 3+1# ¥f 3%t l^t eft #1 eft 3TTT 3% %tft 3%f 313 Wifi 1 JWt 3% IJ% 
3T 33% %l W^\ % 3% f# "53 3% 311 331 tt31l 331 W 333 31 3R3 tl31? 
331 3H 33T 'it f^rfrT % T%31? Tift 3ft 333 3 3F3 tt% tl 3c3% +ildl<^ # 
#31 # ft# tJ3 3JT1 WT ft ft#% % TWT tl W Tlf3 333331 % 3331 WT 3# 
«Kddll 

5.5 ^3I%3ol%o#33151Sll#? 

313 3*1 333331 3% W# 3TT t#t, 313 33# 3% %#%# 3% %#l 3# 
rW kjch Tf\ d*- cl ^ srrc d+t? R<^ll 1% ^-Tt "dT^ 3T c Ht WT!T % 

1^ ft#%, (3333 15 Isifl yfd 351 3it #% %)l 3ft 33 3133 3133 ft# 3%T 
33 3t 3RT3 3333 45% % # 3*% 313333 3T33 313# 3T 33T 33ft I 

33ltt ft33 % ftn% 31% 3ltf #T 31333#' 3T ##3 S313 ft I 3# ft?3 33^31 
fti 33T # 313 t # 3T# 3R3f %#% 

3# 333311 3# U3 313 tl 

o 

33 W 3lt 3t ##3 33 331 TRlM #t 

o o 

3W % # 331 33# tt # 313 33373TT 
3# % 3# 33% 31 3i S?it 3t 333 % 

tl 313 31 31 3 ft 3331 i #1 i 53 ft# 

CN ^ 

3% 3ttr % 31#% 33 3% 33 331 33131 

O 



311 33131 tl 
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■^PPT SFrTOcT ^ ^ f^T3T ^Ft ^Ft '^W WT? f^TT 4FTT fT*% Rldl} y«MJ*i)q 

«Hlrl '^PT 7^ ■§ I '#ET ■% T^T cTT^ ^Tf W{ ^R§t TFT 1? ^T?t rTRT 




W 3Rq rfKM^d ^Tt ^ 3TRFR qT 
t (^TT f^TT ^cT2T W 3TT^R # f^RTT 
t), ^fMfw ^TT JHpfcil eft RPT % RTHT 
WrTT t, # ^nM t W* W 3TTW eft #q 
^ #lt RffqR eRT tRT oft qft 'SS Wfft FT I 

O O CN 




42 If S>I^ cfcrT gfMcT cfcft cfoT^ # #f? ^ §qo cfof sft^ q? 
ter #i fccr ^ gnwcT c*ft 7&[c& fcmtit $ sr^i«r$t $ mu #i fccr c^t 

g(T3fcT q? ftq q§t 5f^ & R^Mdol #1 


^•qgterc^ 

jRftsr cjo^st ^ %r ^ orerq critter c&t mi q? orraRt stmt 1 
^qi^ur # feT^ 1 1 gfSfeT 8 q<3f #UJT m 2I3JZI % eft ^ =35 

giMcnm? miz& fer^t 8 PM c& ?tt^ ?&i i q^t gicr g§t mu 
& §a ont i 3crr$f tor m qerr 3o$ m ? oerre If feffcfor ^f 3nfc 
m $9prr oft qs# sn^r^r «n£ ?£t t srq ^t^q? o^t§ 
f?9fq? fer^ft north horizon $eqr grefeft sn^r^r c& oecf$t 
%fcfor q=t #sr If ?^ri mmm If efsr^r 15 # omf f^®rr 

oifir^fR? Qpft^t q? f%5q Hi 
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Polaris 


ft>l 


laris 


314*11 3TSTT3T *1141 





TOT HT 1% 47 P TO FT I TO TOT 

fsifrlvrl % a TOFT TOT TFT t'l TO TO TOFT 
% fTOHT TO% 314*11 Rk 301*11 4^11 rTTfTO 

o ♦ 

TFT TO TTR TOT %ra TfTOtl #TT fro 'Bra’ % 

o o 

('crMlRfd ircr) TW t, TOt TOFRT 3T5TT9T 

toFf ti toFto^ to ttB to: 3ik 

TOTTO TOFF tot TO 314% 3TSTRT to tot 

-o 

TO I ticftrl 'FTl 




At North Pole At Equator 

Latitude = 90° Latitude = 0° 


To measure latitude: 

Measure angle between Polaris 
and the horizon 
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3WT Tifftf# OTehT^ fW 

# cfiT #HT JFSTjIT FPTT W# #1 ft# 

:TIP OF LITTLE ^ W #t RT 31# <£<HHI 

finger 



iMIDDLH THREE 
FINGERS 



1/2 degree 

## -jmt #t #?rf wrm 1 ft# t, #h #r 

#t c#ft#l' #t 4 11 # t, #t #t 10 ft# 
H## #1 1.25 ft# rTIT # TTT #t 18 ft# tl 

CN 

RT RRTT 3 TFTRT # '^FET 1/2 It# t#TI TTTT 

Os O 

t#tl 


FULL FIST: 


S2IFT % : TT d<f=hl ^rT R f^ET 

## # ft# # t 3#: T#f R 
## # «T# <4^1 '-IIH’-I # ft# 

H# # RRTTI 


TIP OF INDEX 
FINGER; 


OPEN HAND: 
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5.6 jTcTcTCrfckdcft 

<4^ R^t UR rTRT Wt f% RF fchrld) ckRTf R? t'l F*T 

O CN ^ 

WFT oR% 3TSTT3Tt R? ^TT#, ^T ^ 3^lf W^rftl 33Rt SJR R? 

^tT <FT ft^ UR RRT 3^ f?R ^ ^R FRIT I 

O 


Elevation angle = 20 deg 
Latitude = 20 deg 



Pole star 




Elevation 


A 


Elevation angle = 50 deg 
Latitude = 50 deg 



Elevation 
angle = 50 deg 


B 

cfarr imr?? §rm$T w&turw 

• 5^3 t§Ro 

• $TT^0GT C& q%< J got §go cR? R^t c£t J f $t gIT? QT? 

Ro$l 

• rt? c£ §go q? roRRf ?t mer ®rsn\ gr?r rrt ro? Riqqoigi s^- 

gnqRorji^-cR^rti 

• gmsf^cR, 5m$2?R?t ? q?^t^r?-fq5r®nfi 

• cttaft f^foft ggo-ggo ETT®1T RTStl STT®t ^ c|5T$ R^t cR$ $t RTSt I 

• ^ff f^ft sttsr srtt stmt-^r q? oft r^tr strtcr 1, c# 3^ 

otstf Rot ^s-TT^r msw 
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Sra rfRT 

O 



A ^R ^ o^Rtrl RT f?Rf RRT fSTfrTjT *R FlRT, 3RTRT f^R R RRSJf Rf 

#u ^i 3% strtt %r rpr Rif rsftt ^tti rt B Rrt^ ^tt Rf srt 

♦ o 

RRT fMRR % ^R FRIT 3lfc R% 3FRT %R R^R ^TT F%RTI fjRT RfR 

ft R% rrt R<.qrii t ^f - 3 TRRRT rWt (Angle of Depression) ti 
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5.7 ?if^r rts wit? qsr, 5 t#ct wet 5TT ecliptic) ^ttl? 

ff qfqfqfy fttt ft# % FFt q#t qt ff w f)ft Fiftt fq F#t 'STttRst t 
<Hdql T|f qt qt qfePTT qT TFt tl FFT* tq ■# t q#e 1 f%T Ft F#t tl Ft FMHl 
M^ll #t «f#T 3tW t Ft FFt, 3Ttr tit t>)^ FFT t dC-bl Ft, Rk 

3fqf#r t oicfii ff tft 'll w Ft fq qqd % 12 q# Tat qftr F# t, t # qt 
q# t, qf^qr qt fttT ttr Mit ti Ft ttr #, tft # *i)t # 3fk 1 j ? qt # FTTt 

3TfT FT ft?TT % Ft I SJF TTRT F#t # t%T FT "35FT 'tl 

m ^sqt qt # f# ttr Ffrqqr ft# f| qt frqfqFT qq# ff ft tt# ti ft 
frqfq t t#t fq F#t % qt qtt qt FF^qfq t ftft R#qi i q# qTFqT ft# t 

C C\ C Cn 

fq qt FTqrq t fqq fqq# ft ft#qr #t #t F#t qt qr FRf #r Ffrqqr 
qt#i fq# i?q f^q tpI Ft % Ff?qq qq qtt qq ftt qqqr FTqqq t ff qtqn 
qqq t trn F#q FtFT tlrt qt # rnq t ^q> q?q t ff tft ti qiqisi t ff ff 
fqqqr qt qqqr F#q Ffqr t, f# ^tf qfqqq ft #t ff ti 

5.8 ^if^IFT q3TTl? 

Fq# fqt 12 qrf qqrt ftrqqc qfqtf # qiq fq# tfi ft qjq t 12 ff# f# t 
# FF #T ff qt 12 qqqr fit# t FTF tl 

qiq # q# qqqft qq FFtqr ti F#t # qf#qtq % qt q# # ^q tiff # ftf# 
##ft - ft# ftq # t ^q qfq-^rfqq F#t % tr# ft qt # tt# ft#FTi ff 
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dkHsd ft 7T% sagitarius ft ipt iMti (sf 4 did FTdT Frri Frt % % 3Tfc 

# 44-;^ ^i) 

om<.«4l FT^ rlKMSd FFT "t - "FTT 2% ^ Fit T?FT 7PTF ^ FFT %4 FR 1? I 
7PTF %' fMt STTFTfrT FTt FkFRT F 7FT dKPRd FTT FTtf FTF % %FT FFT ill 3T7FT 
^ clkl+TSd 3n=hl4l FF VFT 2% -d|% f^FPft TFPT ^ HjI^I VFT ^F FldT ^1 3TF 

■ys% cfit FF FR FTFTt FTt %T% %' 3TT% % 3TF f^FF 7T% 7Ff ^ 

Ft^ fPtti ff tt% Capricorn ft w FPrti ff ftt?^ f% f 4 w 7i% ^ t? i 
ffr ^rr ^rrf Trftr ^rfFd ftT 7ifcr %'i ff mr f? ft Fpf 3 TP fffT ftp?# 

3Tk FF Trftr FT FTf VFT ^ W^f FTT Wptl 4 12 dHHFH # 7 i%ft ti 


7nl Fdl FF FTT^ Fl FTF F^cft Fit fF%FF fTFfdFT F7 FI7 F^Ft % FFt fFT 

F>If Ft 71% FF 7Ft ■§ (FT F*f fFF 71% ^ f - ! ) 


Zodiac 

TTftr 

dtH'dl 

Sagittarius 

VR 

o 

^d'N’t-ddd^l 

Capricorns 

dFR 

d Hd<l - 4Rd<1 

Aquarius 

FTF 

<3 

TRcKl-dL? 

Pisces 

F% 

dl4- Fl^d 

Aries 

■Jp3T 

FlQd -Ff 

Taurus 

FJFH 

Ff -TTPT 

Gemini 

%R 

O 

vjld - ddlf 

Cs O ^ 

Cancer 

<*><= £ 

ddlf-dPPd 

Leo 

%F 

3PRd-(dd4F< 

Virgo 

d)-M | 

fdd*F<- <HFF«K 

Cs 

Libra 

ddl 

o 

3WsK-dFH< 

Cs 

Scorpios 

dRd=b 

FF*F7-R*PF< 




Taurus 


Aries 


Pisces 




TTtd oqfqriA) ^ fd^ - 

^vf yfd^HlRlAl TtHtP? 3T^l4K | J|l^ +lld*l iMtl % FTR s)dl| witd 

RmihI vin-fch'fR^' 3rk vifK+jR^i' ^ #et srw ffe- # ¥Rti 

fTRRTT ddSFt <£ fdft ^TF TTFRT TRRt t % vrMlfd^l ddd %' %13T F3TT RT 
^PTlTr f%dFT tl T^rfcTT ^ f%dFT dff t dfc d?T %^TT TTT Wdl t % W 
Jfdfdfifl' % VRj ^3TT tl dTRRd ^ fd^ TTrfdd <& 3RTdR d?f 14 dtd ^T 
dfd ^ WRdT t, TRrf% ^xx||| ZTF t f% FF WTtd Rdl4) % 21 dl^ 
^ ^ d%d dR ddiT FtdTI 

O 



The Sun 
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CD C4 


m u 
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s>rfcTferf£r6 
SPisfter srfcr 

6.1 r jcfo ?TrT t fcfrdS ZTfeWT %3$ft oTT ?fcTotrf? 

FFftt R^chd f^ft tFrfFFr ftft fff f fff ft fttr ft^th w ^ 

o o 

FTF Fttl 

F^tt 24 Ft t 3TFFf ?|t FT T*FT FIT F^ldl tl TjfFSJT ^ ftt FF 12 Ft f%F F 
12 Ft TTF FFT tt tl (FFft FF ITTFt t % FFFt FFftT FTF WFT FT# tl ) 

Ftt Ft F1F 6.00 Ft Ft fTFfrT FT 3TT% Ft Fit I Ft Ff?FFt ftfFF FT ^F 
TFT tl FF HFlt t % ^ Wf FT 3TTFT STIFFS fFTFFr t (FttfFT F«tt t - 

Ftt Fft ftt FTT 3TTFTTF Ft FFt R<tll I ) TJFt Fltt Tift tt ^llftel Ffttl 3TF 
Ftt sjft-fjft; FFt tl Ft ftttFl ft Fp? TlfitlFT FTF FtFt FT TFt t 

tk 5RT FFF FtFt FT TFt 1 1 

F^tt FT 24 Ft FT F^R t Fft Ft FFt FtFT FT F?tt FT fTFF Ftf ^Itrl FRFT 
Tlfyitl Ft t^F FTFT I 24 FFt t FFT FT F^FT Ftt Ft ftfFF FT Tjttt, FTFlfFT 
FF FTftt Ft tTF FFt Fltt FFfftr Ft FTT tF FF? %FT tFT FT SJtJFT FTT tFTI 
3TFfF FT 2 Ft t FFt ftrfFlT FT FFT Ft F% FFF FtFt t, FTFT FSt FRTFt t, 
3tT 2 Ft FTF FTlt 3TFFt <.lf$l TjfFF Ft FIFt tl TlfF Ft 12 FFt t FFT <.lf$l 6 

Fit Fit FfFF Ft, 3TFFt 8 Ft Tift, 
Rk 10 Fit Tift, fFTT 12 «I'jI, 2 Ft, 
4 Ft 3TTftl 3TFFt FF 6 Ft FTF: 
Fttt FtlFF Ftt FtFTI FF FTRFT FF 
Tift Ft t Ftt Rsm FT^tt tfc FFt 
fFF FFtttl FTFtf fttF t FTFt 11 
FfFFT tTFFT FFF FIFT Flftt, FTFT 
■STFFR t FF 9 Tlfttf Ft Ft ttFT t 
24 FFt t tTF Fit tl 



liBQ 
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6.2 ? q^f^sicT?#r 

3% Tfs$t ft ffR 3FHt mRsmii ^ 3TFT fs# Frmt t, sztr ^ % Rrt w 
TTf% 3TRFRT ^ RtFT fR Wit RTF! tl 

fsat Tfs% ftt #F-RRFrt ffR RfR t ^ M iti ^r wi ^ f%n 
Tiftr ^ 'll ff ttRt fw FtFti ffw 3Ff "t Rf fw ttRt ^ tiftR trJ fIft, ff 

Tlftr 'twt TR§t ^jTT Tf^nt q^lRti W TPf ^ TTTF Ft FlFt 3TlT TFT ^ TPT Ft 

Cn Cn 

3RF Ftntl FTP*t 3 Rf fa>Rtd Trf?r FfR t, uTT F^t % FIFTTRt F5t 3tFT f%T FT 


THE ZODIAC DIAGRAM 
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wk f^Tti ^ 3% ^ fp-t ^ F%f 

7f%Tf ^ cfTlf % rTf% TJ%' 3*RTRt % W3FTT ^Tf 7P*tl 

sra' sqq> ■#% ^ ■hsI'-i 3itcT ^ 3iq-c«K '^t q*q> ^i f^t %i% % ^ 

# 71% '%'’ t (^THt %f7p£ TTRl^ t) 3% # 71% WRI% TR%' 

ffttf^i % ^r cr ^fr i%ti sqq-il %rfrPTt r ^ft q-^-q) ^tt ^rfr q*q> 71% ^tpt ^ 
^rt % % 

F^t W17 3RT T#Rf ^ %^ # M?5x||} f% 7Pt %7f 71% %' t, 3% # 71% 

%R% ^Tl% ^TSZR1% ?t f%7 F7 tl F7T W7 3TW 71% W 12 W&ft 3% 12 ^flF? 
R %<<iq>7 F7T cfT^I 

C\ 


^sHiq : q^ql ^ %lf3RTf ^ qirf vriq 7T%7rar T T7T Ft eft F7T tprt -q<H’t 
qiel R fq^q ■^n! ^;i 71% F7% TPR q>l*i Tit 71% %%5T R Ftnt, 7RT 
F% slrl q>lq =hlq Tit chM* ■q^ql uii^Vfl 3% q^lq Tit csetql 3 iiR l 7PFT 3 iiR <Uq 
% q^Iqil % 3T7TcT ^ 7R% <Uqq* Wl^ ■q^T ^TTTTt UTTITF 7%TTI 






*TRW ^ 3TT^T?T W WrT W ^THT ^ «f^T dKH^H WTtt / 3TtWT ^TT 

' f$|chf<l ’ tl ^ sTfcT 3MRt % WETFTT ^TRTT t 3^ ^ ^ ^T#df t 3TFFT3T t 
WRt 3TRFft tt# tl ^ 3*k ft?FT <FT tfa t tfdT t 3^ 

o c o 

WFt TlfM ^rr 3TFFRT t ^TT 3TFTFT tfaT tl TfcT ^ 

tNf TTW <t #F ^pt 3TFFT3T t ^T/3TFT tft 3lfc ^ 

Wf ^FT W -Effl 







■?^T rfRI ddS t IdHl} FR _ dl< 

fddl) 3Tfc ^ ttd - rft tt?5t ^T t 

tit ^ ^FPFt 3TRTHt % M?NHI W 

d^dl tl 




srfrtftftr7 

got jr®- m ctw 


3T# rTFT FF F«# F^t ijtt #t (ftFk-I ## 7F# +1Mrl FF 
TT# JlRlRfyFT FF # % FFrT 5RTH # F#t F^t tjft 23. 

5 ft# F#F FT '^t Is I #% FF 15TFFF FTf F^ F%F #f 
FFTFFT # (ftR# c hl t F# ?JTt F3lf# Ft ) ft^FTF^ Ft 3T^3T 
FtFTI FF F#F P+irMI t FF# ft# 90 ft# FF F#F f^FRI FFFF 3TTSJT 45 ft# 
FtFT t ftlFFF 3FFTFTT FFTFT F7H tl 23.5 ft# FFFF FFFF 3TT1TT tl 

7.1 F£# mr ^TctoTcr^Tcf F# FoT grt? 1 

f# F#t #t 3TF# FRtT #t F7S#SJT % 23.5 ft# #t F#l 3TF F% 7# # 

FRt 3# F+1*-l #t F#l 

CN 
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3RRR ^ ^IRf 3TR Wf ^kl <^RhH IT ~m 

Cs CN o' 

#RT TTk 3TR tl (^fef RT fe# ^R^rT fe| fef W 

nr fent w/% qrr tar 3nf^^ yq ttrt qFT^)i 

qsqt mR^-hi fefk ^ qrr ?pnq q# fen Tmnk qn ifen ^i 
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7.2 

1. TTFt F^Ft F7t FF? FRt TFT F?t i^^rirT ^1 3% TP? F?t 3TTT F?F F7T% 

O c cs Cs -o 

^i ff Ft ftft Ft f^r 12.00 F^t frift ti 

2. m 73% tiw f^r Ft fri^ yt? yt? ff% f? ft%i ff ftftf' ff? 

Cs 

fRtt fIf % 3FFit yrt ftt ftftf «mi^ ««hi Fi^rl 'ti FfF 7 ?% 3R% f%r 

F7t F^7 Ft fFSTT % 77FFT it 3T?T F^HI 't, F7FT F?t 3THF 3THF FF % sjq^MI 
t Ft % F7FFt 3TFF^ TTWt, JldfrlFI ^t F^tl FT F7% ^TT FF?F F7TFT 
FFF F7% t, 3Tfc 7JF? 3TF% F7tT FRR FT^% FTT WT itl FF SFR T^' 
tF7 3TFTTT F^ fFF % TTF FT FTF/7TFF FTT^ - TRF ffFTFF F?t RtW FFTT 

O O 

^tl FTrfF^ FFt FT fRcrfF (fTFFT / 7FTTF /FIFTrfF /FFPTF ) WF TPfF 
3TFFFT% ^ 3lk FHfFFT TTtjRl 

O 





FTF 


FSFTTfF 



Fid: FFiTF 3^T 1 t(T F^7 Ft f%FTT % FF7T F3TT F^?t f^TFlf 
%FT FTF F?Ft F7T oqfFF 3TF% FTT? 3TlT ^t FFF7T HFT^tl 
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qjsr, 3TTrf cTSTT feftmR M #7^ Mot f^SlfcRTT 



vri«| ^ TJScjt ^1+iT qicl) iMrfM S1M>) "I 1 , vJ*1M>l fiR vJrr1<l *1MI RfT 'HMrll 

t, rTT% tenf M^ MT^ST MM# J?l<Hi^ Ml |JM1M Ml MT MMTl M?Mt % 

1% TR* ^rfrr ^ 3R? RPf M5t #£t ^ MRT MRMT M^-HI I MIMT M? 

^rfMM f^R 3^T MR IR? MlT %MRT R%MT 3TMRT RR? 3TTMHT ^ 37MT M3T FRTTI 

Cs ♦ Cs 

$*1M> Rn<1r| RTMf M?f f^MfrT ^ ffcji R7 s£t MTMT MTT f%T IMiT MR MFft f&lfrlvrl 

-O -O 

3TlR Mt% MRR IRf iMMRTTI 

Cs 


M 1%rRMT ^ MMiTM ^ 3MM1 MMiTM ^ MT^ST M#' t MIMT M^ 

-O O Cs 



7.3 %8m m ^mcr jnzm 

\ VX^r* "•» ^V7 

X~^'~Y • # Nr-" 

4 s|x# Ft i|2# Ft l^ffrRTT FT, H#+«K, F# F \ 

Rkr*K t ?# # jm? 7 ## Iff# Ft Fti m /A 

o o r 

ft Itf## %’ ^stftf # frf t# Ft 7te#t # }A A 

# r## FT f%#tFF Ftl 7#f eft # 4 # (tjr) # ^Ov 

Ft# #HI<£ 7# Ft #7 1IFT tl ^TF FT#T t % 

#RT f#rfrT t fF# 2# Ft 7# Ft #7# WF ## 

CN 

W7T FT# tl WF/F# FTRT F# tl Ftf#? #*T FI# tl FT# ### 
71# (FF#) Ft 1 t#tT t 7# Ft #7# Ft# ttTTT# F #7# FF# t, #7 

FTTF Fl #7 F7 FF# t (#7TT ## # J|fdRf?J % 7W FtFT t) FT## #F FW 

3TT# tl FF FtlfFT FT 7TFFT t fF F# F #FF t FTFTF FT 3T7T7 FFt FFFT 

O ♦ 

#7 F#t # FT 2# Ft ## 7# Ft fFT# M FT# tl 
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7.4 <m dccT^r M sr# 1 eft #^Ttfrt ©fterrsf tt ?# 

FF filT# # FTF 7#? FTT i^\MM FT# FSlffi % T3FTt J|Fl«£ t ## fi#F 
*i!tI*i TPTF FtTTT<$* t viF'-bl oIfi \3cCl strll t 3?i< 

fil^d *l!*l*1 FlTTT tl IrKtSI FW Tltf F F# t fifiT F TIcT Fit f^FT f^FT <H+Fl| 
# fifit # ST#M fFTFT FT FFTFT 'll Ff% "J^W FT TJFT FFT TFF It /Ifit 
FFSZT #T FT FTSJ fit FTF # FFTTF FFT 3?FTt/FfMt fiFl<fi TW ffir# tl 
FT# 3FTFT FFT FTRT TFF ts/Ftft wf5F/3Rft ft# Ft fFFT#F FT# # 
fi# (## FFT tF3tF f#rfif t) F#FF Ft FF# tl FF F#FT FT FFTFT t % 
F# # FFTTF FT# f#fF t FrFTt F#T# FTt #Ft # 3TFTST # FFTFT F% fit# 

o ♦ 

FTt FFTTF FFF FtFT I 3# FF FTT 3tikri FT# fFFTtF 7# t FrFTt F#T# FTt 
## # 3FT5T # #t ft# FTT FFTF 3# Ft ft# FTt 3#F fiFFT tl 


18 Hours 
151 lours 
12 Hours 

10 Hours 
8 Hours 



21 FFT Ft ffifiFF 3TSTlfiT FT Rh "Ft 

Cn 

w*ni 



7.5 m c£t fitmi .• c*>Ui)<d ^mci m zm$r gfr 

McmMiw^i t? 
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%m ■% fHR ^rR ^ 3Rki qrr 

T^TT "tl 3TN ■?% ^ 

«1% 7RTF if 311111 fad WR TRF% t'l 

♦ CN 

qt -f^rraf ^ writ mf if M 3 k 

3N%- 3RFT iRnh!' cfit dRRTI WRk 

Mi 

\SMch<ui : TINT t^T, qqf 

3PT^T Rfff ^TT c^tiSl, tN, cTR?, 

+1IRR 3RTqr ^Rddl 

'T&frt : 

• TIFRRTT % qTlf ^ff 3HT^T Rnf NT l^T TINT t^T Rindd 

ti utrri % w*m tr Rsrfcr t #f qrt qqit 3ik Mr % fr?nt 

qt M TINT ^NT RT did*} % Sl^i (RRRRT tf l -hC ^Ft '?Tt %)l RttI 
^THT TTR|%RT cfR tf % WRT MWtt 7RTRTRrR tT 3RTRT TINT 
WH qT H-McM qtl RlR 3TN tNJ fodldT ^ tr qT R7FT 

^TT TRI 7RFt tl 

• TINT tqT qT y chlRld *TRT qTl tRTRI ^1 ^RfR 3RT MffM ^T ^T 

• tM 3fk TINT tqT ^ '#^T q?t ^Tt qt q^T^R T|R, qTlf sftf qt 

tM q% f^9TT qi 3d<T) Rnild qtfT t^T qTT tl qNT TINT ^R qT 3vrq<d 
^ net qt 3ltSTT q<o qi RcT 1RTI? qt l^T qt q?WT qqT 45° qi 
60° rT^T $p>irl 1TR '5TT 'd# Rqfrl t TINT tqT ^ d^jqd 2^? qt 3IRRT 
TR % ^c||Td-,d qfl M WR 3RT ^TtNf RT IgqTTt T|R 3T7RT- 3RRT TTTf 
% IT Rsifw ^ d^Rld ^TRT ^ Ml 

• TINT ^qr RT ychlRld ^Ft TR^TT ^Ff Rr ^R 3IN TNRT qTT TNt% f - 

% -m #f wm qrt f^r% ^ -^tt t 3 tRrf M rt qqrw w ^ 

o o 

vrlldl 't'l 

QtJK f^TRsf : qtf qrl f%# # ^TfR H^I% % ?RI 3<NH ft?Ht ^RIT 

-O 

d-;<rRid wfqw Mu qtf ■% Mt ^ni qr M qR% % zr$ fteHt iri 



TTFTT %7T TFT *TRT divjcffcfd Ft H t, f%FF FF% FT% FFFKT FTt Ft^T 

' o 

<^*1 Ft \Jlldl ^1 

FRT TTtf Ft S)chl»} -3rk FT% ^ Sldil't % cSr'-l'd F^TTF FFT lt% FF% T?? Ff% FF 
MRT ^ f|, 3TRRF TTfFcT #F W t%T5W #T 3RTFT TT%, FF JFFNl F% FT 
FFt% F^t sl^l ? Wl FF sail % did % 3(1% FT% dlM F% FF'FFT =h*1 »T sNTl vri«| 
Ftf FTt 3Tf?4F>d*1 F^Tl FFT KFiT FiT %?FT IP? 

o 



Rrdft % FlFF 


%te: FFF % sRFf FF FTFFT t f% F?Ft FF FFFF FF FFFFT Ft f!fF «|^H% FF 
F>KF "t FFfF% F% FF Sicbiq FTt c5tFT FIT % mIMFI ■§■! S1F>M F% FTTT TJFT 
Ft fFFT % FRTT fh F%tfH% «i!f* 1 FF FFTF FTt F?Ft FT FFT TIT FFt FlFT fh FF 
FlFTR* % FlFF FT 3TTSTTT FT FtFT tl 3TFT RTFTt Fldl4 F% FT FTF% t Ft FFT 
FT FFf FF FlFF 1%FT F«|Rt-i Ff§T# FtFR* % <5F FTFt 3^T F(F FfSFFt FtFR* F% 

Cs 

^ FTF% FRTT Ft FtFF c5tFT FTT^ fFF%F Ft%l 
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All India Peoples Science Network 


The All India Peoples Science Network is a network of over forty Peoples Sci- 
ence organisations spread all over the country. The AIPSN started its activities 
as a network of activist organisations involved in Science Popularisation and in 
examining related to the interface of science with society. Since the pioneering 
efforts of the Bharat Jan Vigyan Jatha, in 1987, the AIPSN has emerged as a 
pioneer in activities related to science communication and popularisation. 

The AIPSN, which had its initial thrust in the area of Science Communication, 
pioneered the efforts of adult literacy in the country in 1990. It nucleated the 
Bharat Gyan Vigyan Samiti, which went on to spearhead the Total Literacy 
Campaigns in Districts across the country in partnership with the Ministry of 
Human Resource Development (MHRD). The success of the literacy move- 
ments and the subsequent integration of several state level BGVS organisations 
in the AIPSN significantly increased the reach of the AIPSN to over half the 
Districts in the country. The literacy movements in the AIPSN have now built 
on the massive mobilisation achieved through the total literacy programmes, 
and include activities related to continuing education, school education, 
women's empowerment, credit co-operative movements, rural micro- 
enterprises, etc, 

The third major area of intervention by the AIPSN has been in the area of eco- 
nomic scientific and technological self-reliance. The AIPSN was engaged in 
two major communication and mobilisation exercises called Hamara Desh (Our 
Country) and Desh Ko Jano Desh Ko Badlo (Know your country, Save your 
Country) in the nineties. The programmes focused on encouraging local area 
planning and resource mapping and carried the message of local capability 
building for self-reliance. In addition to such co-ordinated programmes, mem- 
ber organisations within the AIPSN have done studies, conducted campaigns 
and created awareness on sectors such as health, pharmaceuticals, power, tele- 
communications, peace and disarmament, broader issues of globalisation, intel- 
lectual property rights, issues related to the World Trade Organisation (WTO), 
etc. Several studies and publications on these issues have been brought out by 
AIPSN member organisations. 

In the conduct of such campaigns the AIPSN uses diverse communication 
strategies using slide shows, video films, public meetings, street theatre, etc. 
The AIPSN has used the mobile street theatre form (Kala Jatha) very effec- 
tively in the course of its campaigns. Twenty years after its formation, the 
AIPSN has a significant presence in over half the districts in the country, spread 
across all major states. 
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